With the continued global trend of rural to urban population migration, traditional city management approaches are being challenged to both develop and sustainably manage the economies, societies and environments of their cities. Many are turning to the application of computing technologies to address these challenges. While computing technologies are becoming ever more advanced, appropriate management approaches and frameworks for a city to optimize contributions from such computing technologies are often lagging behind. This paper presents a vision for sustainable connected cities (SCC), and a nascent city management framework called the Sustainable Connected Cities Capability Maturity Framework TM (SCC-CMF TM ) -for how to implement such a vision, and a case study application. The contributions of design science research are briefly discussed in relation to these approaches.
Introduction
Today cities are estimated to be responsible for 80% of all global greenhouse gas emissions [1] , however they only account for approximately 50% of the global population [2] . Rural-to-urban migration is expected to reach over 70% of the world's population living in cities by 2050 [1] , escalating the upward pressures on the use of available resources and environmental impacts -a trend recently highlighted by the Fifth Assessment Report (AR5) [3] published by the Intergovernmental Panel on Climate Change (IPCC). Many of these challenges have consequences for cities to rethink their governance regarding planning for long term development, competitiveness and sustainability. As a consequence, numerous city approaches are proposing a portfolio of actions including the innovative employment of computing technologies to stem or even reverse these urban pressures. Identifying relevant management artefacts can help make sense of these urban challenges and frame how cities can evolve sustainably by innovatively employing computing technologies.
Application of Design Science Research to Develop Artifacts
We selected Design Science Research (DSR), as it is a problem-driven approach to providing artifacts. DSR "creates and evaluates IT management artifacts intended to solve organizational problems" [4] , P77. propose a fifth artifact -listed as better theories, where DSR contributes to a better understanding of the phenomenon through reflection and abstraction. Table 1 displays the main artifact contributions of this paper. The operationalization of constructs, models and methods
Case study application
Furthermore, Hevner et al. [4] offer guidelines for high-quality design research. Below describes the seven guidelines and how they are achieved within this paper:
